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ABSTRACTS OF PAPERS 
F O U R T H A N N U A L R O C K Y M O U N T A I N 
S P E C T R O S C O P Y C O N F E R E N C E 
Park Lane Hotel 
Denver, Colorado 
August 10-11, 1961 
Sponsored by The Rocky Mountain Sect ion 
of the S o c i e t y f o r Applied Spectroscopy 
Typed Courtesy of The Ohio Oi l Company, L i t t l e t o n , Colorado 
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Thursday Morning, August 10 
9:15 - C. W. G u l l i k s o n and W. S. Ferguson, Ohio O i l Company, 
L i t t l e t o n , Colorado , 
F luorescence in Crude O i l s . 
Using a Cary Model 14 spectrophotometer , w i t h f l u o r e s c e n c e a t t a c h -
ment, s t u d i e s were made to determine the r e l a t i o n s h i p "between cha r t 
d i v i s i o n s (absorbance) and r e l a t i v e i n t e n s i t y o f f l u o r e s c e n c e emis s ion . 
The f l uo re scence s p e c t r a of 12 s e l e c t e d crude o i l s were obtained 
and compared in terms of r e l a t i v e i n t e n s i t y and wave leng th . 
Three of the above crudes were s e l e c t e d f o r fu r the r s t u d y . Each 
was sub jec ted to a modif ied USBM d i s t i l l a t i o n , and each d i s t i l l a t i o n 
c u t was fu r the r separa ted by s i l i c a g e l chromatography. Each o f the 
l a t t e r was aga in separa ted by alumina chromatography, and a few of the 
alumina f r a c t i o n s were fu r the r r e s o l v e d by a second alumina chromato-
graphic p rocedure . A l l of the above f r a c t i o n s were s tud ied on the b a s i s 
of t h e i r f l u o r e s c e n c e s p e c t r a , and a t tempts were made to i n t e r p r e t the 
s p e c t r a in terms of compos i t ion . 
9:^5 - Brenton H. Madison, Sundstrand Turbo, Denver, Co lo rado . 
The Use of Inf rared and U l t r a v i o l e t Spec t roscopy in the 
T e s t i n g and Eva lua t ion of High Temperature S y n t h e t i c 
L u b r i c a n t s . 
The use of i n f r a r e d and u l t r a v i o l e t spec t roscopy to s o l v e v a r i o u s 
a n a l y t i c a l problems concerned w i t h the usage of h igh temperature s y n t h e t i c 
l u b r i c a n t s i s p r e s e n t e d . The da ta and s p e c t r a g iven were obta ined l a r g e l y 
from t e s t work w i t h *f00°F b u l k o i l l u b r i c a n t s f o r the a u x i l i a r y power 
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system of the XB-70 supersonic bomber. The use of d i f f e r e n t i a l IR 
a n a l y s i s a t h igh s c a l e expansion i s demonstrated f o r the d e t e c t i o n o f 
thermal decomposition p roduc ts , and t h i s technique i s a l s o compared 
w i t h UV a n a l y s i s f o r e s t ima t ion o f a d d i t i v e l e v e l s and a d d i t i v e 
degrada t ion . 
Some a d d i t i o n a l work is a l s o presen ted on c e r t a i n metal t r a n s f e r 
phenomena observed in syn the t i c l u b r i c a n t s a t h igh temperatures , as 
w e l l as the d e t e c t i o n by spec t roscop ic means of v a r i o u s contaminants . 
10:30 - L. D. F reder ickson , J r . , Spectran Labora to r i e s , I n c . , 
Denver, Colorado. 
Inf rared Absorpt ion Spec t ra C h a r a c t e r i s t i c of the Vanadium-
Oxygen Linkage. 
A study has been made of i n f r a red s p e c t r a l absorpt ions charac te r -
i s t i c of the vanadium-oxygen bond l i n k as they occur in o r tho , meta and 
pyro vanadates , po lyvanada tes , vanadium s a l t s of organic a c i d s , and 
miscel laneous o ther vanadyl compounds. The usefu lness of c o r r e l a t i o n 
of such spec t r a w i t h s t ruc tu re has been examined in terms of the spec t r a 
of vanadium minerals and o r e s . Vanadium, in i t s h igher va l ence s t a t e s , 
forms cova len t l i n k a g e s w i t h oxygen, and t h i s , p lu s the r e l a t i v e l y l i g h t 
atomic weight f o r the element, p rov ides some i n t e r e s t i n g s p e c t r a l pa t t e rns 
in the r o c k - s a l t r eg ion of the in f ra red spectrum. The spec t r a are d i s -
cussed in terms o f q u a l i t a t i v e a n a l y s i s f o r p a r t i c u l a r s a l t s , and a l s o 
w i t h regard to c r y s t a l hab i t o r arrangements, w i t h the aim of p rov id ing 
information as to the s t ruc tu re of such compounds which are not included 
i n t h i s s tudy. 
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11:00 - Freder ick Brech, J a r r e l l - A s h C o . , Newtonvi l le , Massachusetts . 
Developments in Atomic-Absorption Spectroscopy. 
No abs t rac t a v a i l a b l e . 
11:30 - Fred Walter , B a l l Brothers Research Corp. , Boulder, Colorado. 
Some Recent Developments in the Vacuum U l t r a v i o l e t . 
A b r i e f summary w i l l be given on the gains made in advanced i n s t r u -
mentation fo r vacuum UV lab work and co lo r spectroscopy. Resul t s of new 
measurements w i l l be d iscussed , and d i f f i c u l t i e s and progress of spectro-
scopic research in the wavelength region below 1000 A w i l l be covered 
in some d e t a i l . S p e c i a l a t t e n t i o n w i l l be given to mater ia l p rope r t i e s , 
e . g , t ransmit tance, photoemission, i r r a d i a t i o n of painted su r faces , 
and assoc ia ted problems in t h i s reg ion of the spectrum. 
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Thursday Afternoon, August 10 
1:30 - Wilbur Kaye, Beckman Instruments, I n c . , F u l l e r t o n , C a l i f o r n i a . 
A n a l y t i c a l Applications of Far U l t r a v i o l e t Spectroscopy. 
The spec t r a l reg ion from 1600 t o 2000 A has r e c e n t l y been made 
a v a i l a b l e to a n a l y t i c a l l y inc l ined spec t roscop i s t s through the develop-
ment of e a s i l y used, high performance instrumentat ion. Almost a l l 
mate r ia l s absorb in t ense ly in t h i s r e g i o n . Many compounds in the vapor 
phase possess c h a r a c t e r i s t i c spec t ra that , have obvious uses f o r t h e i r 
i d e n t i f i c a t i o n and quan t i t a t ive e s t ima t ion . In p a r t i c u l a r , the gases 
emerging from a gas chromatograph column are suscep t ib le to study by 
f a r u l t r a v i o l e t spect roscopy. These gases can be analyzed accu ra t e ly 
and rap id ly without consuming the sample. Elaborate sample handling 
f a c i l i t i e s are -unnecessary. S e n s i t i v i t y i s comparable w i t h the bes t thermal 
conduc t iv i ty de tec to rs and in favorable circumstances can outperform 
the i on i za t i on d e t e c t o r s . 
2:00 - Glenn L. Cook, Laramie Petroleum Research Center , U. S. 
Bureau of Mines, Laramie, Wyoming. 
Some Organic Reactions Induced by an Elec t ron Beam. 
Many of the molecular ions , i n i t i a l l y formed in a mass spectrometer, 
contain energy in excess of tha t needed to produce the i o n s . This excess 
energy causes bond cleavage and rearrangement g iv ing ions of lower mass 
than the molecular ion'. Reactions and apparent intermediate ion forms 
are proposed from a study of the mass spectra of about 300 sul fur com-
pounds. The mechanisms are used to r e l a t e ion abundances and mass-to-
charge r a t i o s to the molecular s t ruc tures of the compounds. 
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2:30 - W. E. Bush and L. J. B igg ins , Lucius P i t k i n , I n c . , Grand 
Junction, Colorado. 
Spec t rog raphs Ana lys i s f o r Calcium in Uranium M i l l Products . 
A s p e c t r o g r a p h s method has been developed fo r the rapid determina-
t i o n of calcium in uranium m i l l products fo r a concentrat ion range from 
a .10% to 1.50% calc ium. The d i l u t i o n technique and i n t e rna l standard 
p r i n c i p a l are used throughout and a l l percent transmission readings are 
converted to Log I v a l u e s . The method is rout ine fo r the determination 
of calcium in the products from twenty-s ix uranium m i l l s . Comparisons 
w i t h the c l a s s i c a l oxa la te method are shown. 
3:15 - Open Panel Discuss ion on Infrared Spectroscopy. 
Chairman: R. A. Nyquist , Dow Chemical C o . , Midland, 
Michigan—Polymers and P l a s t i c s 
G. L. Cook, U. S. Bureau of Mines, Laramie, 
Wyoming—Oil Shale and Petrochemicals 
L. D. Freder ickson, J r . , Spectran Labora tor ies , 
Denver, Colorado—Pract ica l IR Ana lys i s of the 
Unusual Sample 
C. W. Gul l ikson , Ohio Oi l Company, L i t t l e t o n , 
Colorado—Raman v s . IR Analys i s 
W. I. Kaye, Beckman Instruments, F u l l e r t o n , 
C a l i f o r n i a — U V and Near IR Regions in Ana lys i s 
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Fr iday Morning, August 11 
9:00 - W. L. T a l b e r t , Ohio Oi l Company, L i t t l e t o n , Colorado. 
Some Geochemical Appl i ca t ions of Mass Spectrometry. 
A short review of i s o t o p i c a n a l y s i s by mass spectrometry w i l l be 
presented, fo l lowed by p o s s i b l e a p p l i c a t i o n s . Some l i g h t elements, 
such as H, C, N, 0, and S, w i l l be shown to have i n t e r e s t i n g i s o t o p i c 
abundances when regarded from a geochemical po in t of v i ew . Current 
i n t e rp re t a t i ons of i s o t o p i c abundance data w i l l be presented . 
9:30 - G. V. Wheeler, W. A. Ryder and K. R. Arnold, P h i l l i p s 
Petroleum C o . , Idaho F a l l s , Idaho. 
Ana lys i s of A i r Samples f o r Bery l l ium by the Rotat ing 
Platform S p e c t r o g r a p h s Technique. 
Beryl l ium is determined on a i r sample f i l t e r papers down to one 
mill imicrogram by d i r e c t sparking of the f i l t e r paper mounted on a s i l v e r 
d i s k , ro ta ted on a r o t a t i n g pla t form e l ec t rode apparatus e c c e n t r i c 
from the s i l v e r counter e l e c t r o d e . D e t a i l s of the procedure, c a l i b r a t i o n 
techniques and p r e c i s i o n are d i s cus sed . 
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10:30 - H. T. Dryer, Applied Research Labora tor ies , I n c . , D e t r o i t , 
Michigan. 
Atmosphere Discharges and Their Appl i ca t ions w i t h the 
Quantovac. 
The use of gaseous atmosphers in conjunction w i th in te r rupted 
d ischarge e x c i t a t i o n has provided many new and i n t e r e s t i n g phenomena. 
These have been s tudied and evalua ted fo r t h e i r app l i ca t i on to s p e c t r o -
chemical a n a l y s i s us ing the ARL Quantovac. 
The r e s u l t s of these s tud ies w i l l be presented, and an eva lua t ion 
made of the a p p l i c a t i o n of "atmosphere" d ischarges to a v a r i e t y of 
a n a l y t i c a l programs, and a comparison made of the p rope r t i e s of argon 
and a i r systems. 
11:00 - Joseph H a f f t y and A. W. Helz, U. S. Geo log ica l Survey, 
Washington, D. C 
Direc t -Reading Spectrometric Technique fo r Determining 
Major Const i tuents in Natural Water. 
A spectrochemical method is ind ica ted f o r the simultaneous de t e r -
mination of the major cons t i tuen t s in na tu ra l water by means of d i r e c t 
e x c i t a t i o n of the water samples. By employing the r o t a t i n g d i s k method 
and a p h o t o e l e c t r i c spectrometer to measure the radiant energy of the 
s p e c t r a l l i n e s of i n t e r e s t , concentrat ions can be e s t a b l i s h e d in a 
matter of minutes. 
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SYMPOSIUM ON SEMI-QUANTITATIVE METHODS OF ANALYSIS. 
Friday Afternoon, August 11 
1:00 - E. K. Jaycox, B e l l Telephone Laboratories, Murray H i l l , 
New Jersey, 
Semi-Quantitative Spectrochemical A n a l y s i s . 
2:00 - Merlyn L. Salmon, Fluo-X-Spec laboratory, Denver, Colorado, 
Routine Semi-Quantitative Fluorescent X-Ray Spect rographs 
Analyses . 
F l e x i b i l i t y and s impl i c i ty are two cha rac t e r i s t i c s of f luorescent 
X-ray spectrography that make the method e s p e c i a l l y useful for semi-
quant i ta t ive analyses of a wide v a r i e t y of sample types . 
In many instances the sample can be d i r e c t l y examined in the form 
that i t is submitted to the laboratory and since the a n a l y t i c a l process 
does not consume or destroy the sample, it is poss ible to return the 
sample to the sender or to forward the sample for examination by other 
a n a l y t i c a l processes . This nondestructive feature is important in many 
problems. Al te ra t ion of the sample form may be necessary to improve 
the a n a l y t i c a l resul ts , however, the nondestructive process y i e l d s the 
sample in the analyzed form for f i l i n g or future study. 
Sample types that would be impract ical if not impossible to analyze 
by other methods are amenable by simple semi-quanti tat ive f luorescent 
X-ray spectrographic techniques. Examples to be discussed a re ; simple 
and complex mineral mixtures; metals and metal a l l o y s ; so lu t ions ; sur-
face s ta ins on s o l i d s ; inclusions in s o l i d s ; multiple l aye r s of coatings 
on s o l i d s ; elements diffused from the base metal into the a l l o y cladding; 
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ion exchange r e s in s ; processed materials and res idues; and other materials 
to be analyzed wi th the object ive of "Maximum Information wi th Minimum 
Ef fo r t " . 
3:15 - R. G. Havens and A. T. M y e r s , U. S. Geological Survey, 
Denver, Colorado. 
Spectrochemical Analysis of Rocks and Minerals fo r Trace 
Elements by Semi-Quantitative Methods. 
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4 :15 - A. L. Schalge, Ohio Oi l Company, L i t t l e t o n , Colorado, and 
H. V. Malmstadt, Universi ty of I l l i n o i s , Urbana, I l l i n o i s . 
A Semi-Quantitative Procedure by the Spark-in-Spray Technique. 
A semi-quanti tat ive procedure w i l l be described which uses solut ions 
rather than the usual powdered samples. The spark-in-spray technique 
described by Schalge and Malmstadt and a high prec i s ion source uni t were 
used to obtain the spectrum of so lu t ions . The spark-in-spray technique 
w i l l be reviewed and the general procedure of the method w i l l be described 
in d e t a i l . The appl ica t ion of the technique to the ana lys i s of b rass , 
s t e e l and s i l i c a t e rock samples w i l l be d iscussed . 
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